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1 

-o mmzmmtf'pft <HTe, c e , s 

bfeitf^SSN^-g-A/P&D, fro, ±#tett-tZH(D 

&mm&&o. ifr£i om?%commmc&z>c tit 

[MtS2]EiflW<^feTe, Ge, Sb, N 
©4ja?£rg-A/Z?*»K -^cd^^T e. Ge, Sb<D3 
0«DJ«#<D«J«# (G e T e) » (S b 2 T ea) i S by 

(1. 6^x^2. 2, O^y^O. 8) <Dffiri«£;&JSS 

s-r5®i-&T?-&snT^t), fro, £#fc*fr*N<o-s- 

[1S#*3] fBflUIfr"4> ; 5:< e, Ge, S b, N 

<D4nM%:Sh J T>-%.K). t<Or>^>Te, G e, Sb«3 
0<7)J&#£>ffl/£fr (G e T e) x (S bzTes) i S by 

(1. 8^x<2. 2, 0^y<0. 5) cDffljdufr&SI 

s-rssj-a-T^-snTfeD, fro, ^tjfrsN©^ 
#»*fr lfrc-sn^oieHrtfcfesci^itisitt-r 

5Cfc ^r#m fcf5 HKftS 4 ffitt©3t*flWBE««f*. 
C»*9(6] ESfflHM 1 , A 1 

Au, Au^^R^t-rs-&^<Dv>-rnfrj;«3«i^n 

[»*9I7] S^fcSB-CJfcTijW, WffiJf, IBS 

CIS** 8] »(E±lcje-©3fc : F»Ji, fBfWS, »n<o 

*d 3, E*f/I<DJS#£: d 4£Ltc£%, 140^dl 

< 2 0 0 (n m) , 20<d2<30(nm), 4 0 < 
d 3 ^ 6 0 (nm), 50^d4^150 (nm) T'$ 

hm&kg] mm±Km-coytT®m, warn, mr.<v 

Mdl, ISMyiOJP** d 2 , HI— <£>y£T?$B©J¥* 
5d3, SWS<OS»*d 4 t L)fc£«\ lOO^dl 

< 2 0 0 ( n m) , 20^d2<30 (nm) , 10^ 
d3<30 (nm) , 5<d 4S30 (nm) TfeSC 

[000 1] 
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[0 0 0 2] 

[«£*-<D&fl5] 3^ftfSfBSl^ft£LTM*t£ft7^X 

f. BWKWSt LT T e - G e - S bO^ffeU 
IC, GeTe-Sb 2 T e 3 jg— 7E^^«BKi*S£§fl:# 

SgS#ffFlg2 5 5 3 7 3 6m\£M7Kt<tlT^Z>£ ; 5lC. 
G e T e £ S b 2 T e 3 (D{t^Hc S b*jg-£U £<=>tc 
tta**«Sftrr**ffi****. tufBSIl#fFSg2 5 5 3 
7 3 6^c<fc;ft(£. 7Vl/:JVfcfislW>g-&;tf;*«fl§^fc 
X/^-y &t£.\C&. K> G eTetSbzTestS b®I-&# 

S b/S b2T esCO^Wt^rb, GeTe/SbzTe3 
©•&;Ht^r g £ LT, 0<b<l. 0, 0. 5 ^ 

2. 3©Kitss?nt^5. ^sft^t uas b 
« • m*^#5t»s^i?)cfflifijfrian, *»>sguEa}B 

[0 0 0 3] 

[%wfr)S??£L«£-5£;r;5iiijH] bfrL^fre.. tufas 

WffiftfgZ 5 5 3 7 3 6 ^fC^Tli G eTetS b 2 
2tlT^%^. G e T e £ S b 2 T est S b^zg-g-fttc 

Tc 0 iZtc, Te, Ge, S b ©JBtfUtk: <k o TlfjKtt K 

[0004] #sKH*±±iBaM*#i*-rst»<£>-c* fats 

i©Te-Ge-Sb ©ffl^tfcRtf^Aa-T Stti^ 
[0 0 0 5] 

IB^Sfr / >^< ttT e, Ge, Sb, N^A, 

fro^tc3*-r5N^#»afro. lfr&i 
[0006] 5 6ic±iB*«±ic^— coft^mm, 
m mmm umimz <o mat* stcT^s. 

[0 0 0 7] 
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•sT, WEEgSW<tfeTe, Ge, S b, tl 

o. i fr<=> i ojs^f %<vtfcmmc$>z>z t^nwifrz 
[0008] *mw<om 2 {cta^^^a, m&m 

Te, Ge, Sb, N<0 4 7rM^A,X'^ K>, ^co^% 
Te, Ge, S b CO 30CD/£#<£>£IfiE# (G e T e) , 
(Sb 2 Te3) i S by (1. 6 ^ x ^ 2 . 2, O^y ^ 

o. 8) coffl^^s-rssij-a-e^-stiTfet). 

[0 0 0 9] *^©|f^3tfSig©^a. H*^ 

Te, Ge, Sb, N CO 4 7C^%-g-A,T^ t> , tC0o*> 
Te, Ge, S b CO 30©^Offifi)ci^ (G e T e) x 
(S b2T ea) l S by (1 . 8<x<2. 2, 0^y^ 

o. 5) com^.^m^-r^m^r^^nxis'o, *>> 

[ooio] *&wcom>£-m4 \z.mmcomm. m>m. 
i^s c t ttmm.h t s t>coT*$> k> x^.^— tr- 2*©$ij 
5 \c%m.<o?®m, m&m 4 t3«©ft#it fgia«s«m;: 

*5I^T. ftTSSiltf Z n S - S i0 2 ^M^i:t5i: 

[001 1] *^Bjcoii*]S6ictBigcofg0^i:. mam. 
4imcoytmmmmmmmct3^r, stitfAi, a 

1 *3il&fttTZ>'£t&, Au, Au«r±^tt5-&# 

^*)i<3r-\£-K<omm%}mz~&ib, mmmmtm, m 

[0 0 1 2] *^iO|S^7tcfB^^t±. «sj<3R 
4 fB^^^#1tfSfBaS^*l-43V^T, S«±tc^-cDJle 

™i, iras, mmm, m-coft^wm, mmt>m 

t^^coT$>K>mmm^m. m^mhrn^m^mR 
Tsmm&*zzicitsii>2,ti^ftmttm-tZo *w%<o 
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4 

coyt^mm, sAtm&iwcBis.stu m-coyt^mco 
f**di, iBS®©js*i«rd 2, m~<oyt=F&mcom 

Md3, SMS<Dm^ d 4 £ L7c 1 4 0 ^ d 

1 < 2 0 0 (nm), 2 0<d 2<3 0 (nm), 40 
^d 3^6 0 (nm) , 5 0^d 4^ 1 5 0 (nm) T* 

10 %>o 

[ooi 3] ^BMcommm9icmmco^mi±, m&m 

=Fwm, mmm, m~<o^mm. sMmwmcm&z 
tu m—cDftrF-wmtomfritd 1, mmm<o&&*d 

2, ^-©^SfflJIMdS, SWiOfWd4 
t L7c£^ 1 OOSd 1^200 (nm) , 2 0^d 
2^30 (nm), 1 0^d 3^3 0 (nm), 5^d 
4<3 0 (nm) T'&ZC £%<tmt?Z : $><DT&*)m 

mm&tm. m^mum^m^^Rumrn^^z 
20 t^-5f^«** , rs. 

[0 0 1 4] JWR *%W©*M<0Jgai{i:ov>TE 1 * 

-abswfcjsu mm 1 o±K»-©)t=F»« 2 , ibss 
S3, $-©^»i4, km® 5 *mwm® hxffim 
(oumme^m^^TcmmmmtLx^^o isiti 

1 /imHU^O^-y^T'^rtSI^Jg^nfciKy A- 

h $ fcii 7* x# v 3r \s~7 ■< y£ fc.it p m 

MA^£comm^rzitiJ^^m^^c£ffX'^, m 

[ooi 5] m-<oye^&m2Rvm=.coKT®m4iA 

mzissbzht^te., %Emmk<omMftm<omvt-k.%. 

Jl 2Stf^-©5tT^S 4 ttmtf S i O2, T a 2 0s 
ftHcomikWS, S i N, A 1 N, TIN, T a N, Zr 
N, GeN*^ftt, Zn S £ if ©S&ffctfcr, SiC 
C a F2&H<D7«y{fc!fe&a : <l*l£0Dig 
•&ti:LTZn S-S i O2& if^ffl^S £ £tfT%, 

■va 2»o *-<Djt^ji 2 Rismr-coyt^wm 4 ©si/p 

14. iMvh'j^gt (mtf^«Bai£« r«S))t 
g&ff*. 1 97 1*P, » 3 ICS-^<I+ 

rx«i (IB^t) <3DKW)tS©^fl:^J;»J^:€<So 

So 

[001 6] IBgSS3tD«^i:LTl±s ef H It7€;b 
50 7r ^*ai<0MT?BliS»«*1fflBIR*iec -T«*4i: bT T 
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e, Ge, Sb^tfTe-Ce-Sb, Te-Ge- 
Sb-Pd, Te-Ge-Sb-Se, Te-Ge-S 
b-Bi, T e-G e-S b-C r^£IfN%» 

G e-S bfttG eTe-SbzT e 3 ^-jc^ffiJ&WS 

#T**, GeTe : S b 2 T e 3 =2 : 1 5S##gfc*BS 

e, Ge, S b^r-&t?^cS*^iDL,fc|B«SS^ T 
e , G e , S b*StS%<Dttn*:mi£ LT, A r 2fX 

t ic «t t> ctMite-&*n* N-a^»s*iwtirr s c t # 

s„ s^tsx/^^'j >^a«. looses 
»±*fiRi75^, S^f57^, -f>7^ys 

[0 0 17] fs^/st#*tissa%N««2^^^-> 
nmftffi& (sims) ic &<!£&?%, m 

ttf-ets. Eflw 3 testis N*fj»se&iwirrs 
ns Nrss^ssftr « c fc k <fc •? x jt*««i3»«Efr 

[0 0 18] SftTe, Ge, S bifi^c-P^Tti, G 
e T e : S b 2 T es= 2 : 1 (T es G e 2 S b 2 ) 

%T% iff $ L < t± 1 fr£ 3 H^F%T*&£o SWS 5<D« 
mtLXlt, Al, A 1 ^M»i:t5^ Au, A 

)te¥Wli:t4e»ik:RiKsn*Jt«*li»*:S-*, j»Wte 
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6 

Ifeixt^S. iEBHittfltt, ^-TtifeWAttt 

tools] mmmen, 75 y>n»»*£j«#i:u;fc 

2, 3, »nojfc=F»»4. 

jo *mmm vrmm^umm e L,itwsm& t l 

T^5„ RfflS 7 !,±&{tM SiN, A 1 N, 

ZrN, TIN, GeN, TaN42%^iLft# 

U Au, Ag, Cu, Pt, Pd, Ni, 
W, Mo, Cr, Ti, Ta, Nb, Se, Si, Bi 
&£^fluLTfc<fcV„ <K9J¥®S7 li, ^OiMbta^ 
«2rfc: <*: 5 m-OftrF&m 2 3 OKT-S D 5 

ft l/TEffiBSttiltWimSftft, 5W30n 
[0020] ^^c, ta^S3 0NtftS^)^?^-r&i»c^ 

* t tear, ?mm 7 (ommzmmm 3 ic-s® %ctt> 

RT#gt?S5o -?-c0^f:LT«s IBSS3 5&A r ^fXS 
f>'N 2 A*X|?Hm*T"EJS1tX/^-y ^ y y^ti 
-rS^tc. X/^-y^P»Ste«tiNigS^:«< LX^-y*# 

5£T'tfEaS3tc#$nseNilSl±. N2*"X^tfi- 5 f> 
[002 1] fi(±OttWCtt«8Wl6ST}gfiRb 

[0 0 2 2] 

T e-G e-S b^-y-y b^rfflt/\ X/^-y^^^V-5 
00W. A r ^Xj^S^r— ^CbTN 2 ^fX<OdSS^-0 
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[0024] mmm2) mztircx/^yfm&frz. 
re* ms&m i zmmogittTZ'V ^ v*E±tz:8}3 o o 

nm^figbfeo 1 2;iI^<9SIll#mcc>t^T. ^*<9-¥ 
ffiflSMUi fc *) OJg^* 2 * ^HS##t (SIM 
S) j£KJ;t)SSLfc^* (*2) fc^-To 

[0 0 2 5] 
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1 O. 0 O 
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[0 0 2 6] lcm 3 ifcDl0 ,9 i^lO 21 W 
-^-©NIK^tfftftU Te, Ge, SbfC^T 

[0 0 2 7] (HJS^J 3 ) #y*-**-h*«l±fc: 50 



#fffW 1 1 - 5 8 9 6 2 

<* 

sg-<o?6T$ui 2 , etni3, m^<oyt=mm4, km 

JB4fc*ZnS-S 1O2, GflUf3tt (GeTe) 2 (S 
bzTes) 1 S bo. 3 + N, KftfJIStiA 1 C rt^o 

*Ac»J:D**<45J:aii: f JIH&fcBWfcRSl, 
fc 0 fH|t}fiS»7 9 0 nrnTJSo fHHS**6Sfe£b 

itmM&i&—<oyt=mm 2 # 1 5 5 n m, mmm 3 # 2 

3 n m, m^(Dftrmm 4 # 4 3 n m, K*f« 5^10 
0 n mTfe-pfCo 

[0 0 2 8] E«i5tLTAu*lA,ff 

BW«4»— <0)tT»Ji 2 1 3 0 n m, fBSUf 3^2 3 
nm, gr©«T$B4*2 4nm, g«g5^10n 

ffibfttts^Siwrso *rt»v*«*tifc*si 20 

£DZnS-Si02^1 55nm, !3SUi3<E> (G e T 
e) 2 (Sb 2 Te 3 ) iSbo.3 + N^23nm, m=-<D 
ftrf&m 4 <D Z n S - S i02^43nm, K*fJl 5 <D 
AlCr^lOO nmJU&X/W^y V^ffifc «fc OSWB 

[0029] G eTe^)x = 2. 0, Sb<Dy = 0. 3 

ass^ *^±s«j«^Kffbfeo f<fxm»2o 

0 O0KTEI<te^^ ?SS7 9 0 nmCDlx~tf^f2^tf 
<7) fV X ^ ^IrtHaP ^ mi^lc|3t^ C N R ^ ^ 

— sib® v->^ K«e.ny- v«^«^iri© * 

5m/s, «^SSPO«Mffittl 2m/sT85 0 

[0 0 3 0] ft 9GKfcftlii; ^ hB«T3Bil*-rs P 
PM©2-7RLLSST% 128 fcT— ^^7- £ffi£^ 

^Tx/^y-^oit^^bTfB^tf-^^y-^o. 5 

mWfPgffc?^ 1. 5T{f^cQCNR£. 1ST 

«Wattfc^6JH5&4s*WSbfe c l. 5Tt±«^SSPT 
9 MHz. IMSTMMHzm fflSISSfrSC 
NR = 4 8 d BteZmm^-^'^-k t> 2 0%Sfrv< 
7-^fXh^7-^Uc 0 £fc, SS$^2 0dB^ 

StJEbfco «nHSBOfF«B«* (S3) «rt^35 

So 
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1 6. 3 
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<40. O 
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A ; 14. 0*HTfcUz1S. (MY3fc$»**:te7. 0™»EiJt». 0™W=fc* 
x : 15. CWWeljh*fctf:7. Ck**£ 
CNRW£ ® : SLQ&JiLh, O : 50. OdSJU ±52. CdB*iH 
A : 46. OdBfcLfcSO. OdKfcjfl, x : 48. OdRffc» 
«*/<7-^~^>#9* O : ±10.0JtElJt, O : ±5. 0*Ct_t±10. OWfc* 

A : ±1 . 0*J6Lta. 0*#5«, x : OXipLfcl- 0K*j» 
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-*-f O : 507J[SjJiU:. O : 207JEIttLt507iB*JI 

A : 107jl35Lfc2035E**. x : 1O750*S5 



[0 0 3 2] 
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16.3 
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<40. O 
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A : 11. 5rfJiUil2. S«**:2*£fcl±4. 5nVSl±& 
x : 12. 5B*ULh^trtt4. 5***ilt 
C N R*l* © : 52, 0dBI*±. O : 50. OdBELtSZ. 0dB*JI 
A : 4* WB8L±50. OdBifc*, * : 48. OdB*X 

0 : ilO.CKBl-fc, O : ±5.0X£Lfc±iaOMSJI 

A : ±1.0*CL±S.0K**, x : ±0, WW ±J. Ofc«| 
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[0033] cne^ns**^ iBS»3k:-&*nsN 

0. OJK?%T*«±«^«»^iH*^^ , 7--V-^V3WR 
<. 0. 0 9M^%T^tA/T^n(fv-yy^#c,n 
£ c bfc^oT. N«BH44>«:< £t 0. 
ST\ 0. 5/M^F%i^±^n^*^ , 7-v-^v± 5 

tflB«"t\ 1 fr£ 3JK^%<0fEBT 5 0 7J 

HIW±#ti£*U 0. 1 fr£ 1 0l?%O«lT 1 0 7J 



To«BTa»att«*^»&n. «pk: i . 02^3. 1 

[0 03 5] (^^J6) GeTe^x = 2. 0T\ S 
bOy = 0. 0, 0. 1, 0. 2, 0. 4, 0. 5, 
0. 6, 0. 7, 0. 8, 0. 9, 1. OlCO^TkH 
40 S£#iJ5^to7c£C3. y=0. 0fr£0. 8 lil^D 

«s**f»fc 0 y = o . 9^1. o imm&-em£»tfi 1 

0dBJXTT% ^M;VtIl4*^fc y = 0. 9 

OWSB** OS 5) y=l. 0<JD«®B*£ (* 
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